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[Name of Document] Specification 

[Title of the Invention] AC Generator for Vehicle 
[Claims] 

1 . An AC generator for a vehicle , comprising a rotor , a stator 
disposed in opposition to the rotor, a frame for supporting both 
the rotor and the stator, a rectifying device fixed to an outer 
end face of the frame, a protective cover fixed to the frame 
so as to cover the rectifying device, and a cooling fan fixed 
to the rotor to introduce cooling air from the exterior to the 
interior through the rectifying device and further through a 
frame intake port, characterized in that: 

the rectifying device comprises a negative fin extended 
substantially radially while confronting the outer end face of 
the frame and constituting a combined negative rectifying 
element cooling member and rectifying element connecting 
conductor, a positive fin constituting a combined positive 
rectifying element cooling member and rectifying element 
connecting conductor while confronting an inner end face of the 
protective cover, and a plurality of rectifying elements fixed 
to both the fins; 

a lead terminal of the negative rectifying element is 
disposed so as to face the protective cover located at an axially 
rear position; 

a gap for radially introducing the outside air is formed 
between the negative fin and the frame opposed thereto; 

the protective cover has a plurality of axial apertures 
and radial apertures ; and 
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the negative fin located at a position corresponding to 
the radial apertures has sub fins extending in the same axial 
direction as the lead terminal . 
2. An AC generator for a vehicle according to claim 1, 

wherein the sub fins are arranged so as to form a plurality 
of radial air flow paths relative to a rotational center of the 
rotor . 

3 . An AC generator for a vehicle according to claim 1 or claim 
2, 

wherein axial endmost portions of the sub fins lie in axial 
positions equal to or longer than axial rear ends of the radial 
apertures of the protective cover. 

4. An AC generator for a vehicle according to any of claims 
1 to 3, 

wherein an outer end face of the negative fin has a 
diameter larger than that of an outer end face of the positive 
fin, a radial section of each of the sub fins is in a generally 
polygonal shape one side of which is a base portion, and axial 
endmost portions of the sub fins are disposed more on the large 
diameter side than an outer end face of the positive fin. 

5. An AC generator for a vehicle according to any of claims 
1 to 4, 

wherein a plurality of grooves connecting the frame 
intake port and an outer periphery portion of the frame are 
formed radially in the surface of the frame confronting the 
negative fin, the grooves extending at least across an end face 
of the negative rectifying element. 
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6. An AC generator for a vehicle according to claim 5, 
wherein the confronting surface portions of the frame and 

the negative fin other than the grooves are in contact with each 
other or heat-conductive grease is filled in between the two. 

7 . An AC generator for a vehicle comprising a rotor, a stator 
disposed in opposition to the rotor, a frame for supporting both 
the rotor and the stator, a rectifying device fixed to an inner 
end face of the frame, a partition plate fixed to the frame to 
partition the rectifying device axially from the rotor, and a 
cooling fan fixed to the rotor to introduce cooling air from 
the exterior through the rectifying device and further through 
an air flow port formed in the partition plate, characterized 
in that: 

the rectifying device comprises a large-diameter fin 
extended substantially radially while confronting the 
partition plate and constituting a combined rectifying element 
cooling member and rectifying element connecting conductor, a 
small-diameter fin constituting a combined rectifying element 
cooling member and rectifying element connecting conductor 
while confronting the inner end face of the frame, and a 
plurality of rectifying elements fixed to both the fins; 

the frame has a plurality of axial apertures and radial 
apertures ; and 

the large-diameter fin located at a position 
corresponding to the radial apertures has sub fins extending 
axially toward the inner end face of the frame. 

8. An AC generator for a vehicle according to claim 7, 



3 



wherein the sub fins are arranged so as to form a plurality 
of radial air paths relative to a rotational center of the rotor. 
9 . An AC generator for a vehicle according to claim 7 or claim 

wherein axial endmost portions of the sub fins are 
positioned on a larger-diameter side with respect to an outer 
end face of the small-diameter fin. 

10. An AC generator for a vehicle according to any of claims 
7 to 9, 

wherein a radial air flow path connecting the radial 
apertures of the frame and the air flow port of the partition 
plate is formed between the partition plate and the 
large-diameter fin . 

11 . An AC generator for a vehicle comprising a rotor, a stator 
disposed in opposition to the rotor, a frame for supporting both 
the rotor and the stator, a rectifying device fixed to an outer 
end face of the frame, a protective cover fixed to the frame 
so as to cover the rectifying device, and a cooling fan fixed 
to the rotor to introduce cooling air from the exterior to the 
interior through the rectifying device and further through a 
frame intake port, characterized in that: 

the rectifying device comprises a negative fin extended 
substantially radially while confronting the outer end face of 
the frame and constituting a combined negative rectifying 
element cooling member and rectifying element connecting 
conductor, a positive fin constituting a combined positive 
rectifying element cooling member and rectifying element 
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connecting conductor while confronting an inner end face of the 
protective cover, and a plurality of rectifying elements fixed 
to both the fins ; 

a lead terminal of the negative rectifying element is 
disposed so as to face the protective cover located in an axially 
rear position; 

the negative fin has a plurality of fixing portions 
between it and the frame opposed thereto and is provided at its 
portion other than the fixing portions with a gap for 
introducing cooling air radially; and 

the negative fin further has a first sub fin extended 
toward the protective cover and a second sub fin extended toward 
the frame oppositely to the first sub fin. 

12. An AC generator for a vehicle according to claim 11, 
wherein an axially rear endmost portion of the first sub 

fin is positioned radially outside with respect to an outer end 
face of the positive fin located in the same centrifugal 
direction . 

13. An AC generator for a vehicle according to claim 11 or 
claim 12 , 

wherein a plurality of the first sub fins are disposed 
radially outside the negative rectifying element which is 
connected to the negative fin, and a plurality of gaps are formed 
between the first sub fins. 

14. An AC generator for a vehicle according to any of claims 
11 to 13, 

wherein an axially rear endmost portion of the first sub 
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fin lies on the protective cover side located in an axially rear 
position with respect to an axially rear end portion of an outer 
end face of the positive fin. 

15. An AC generator for a vehicle according to any of claims 
11 to 14, 

wherein the protective cover has a plurality of axial 
apertures and radial apertures, and the first sub fin is 
disposed at a position corresponding to the radial apertures. 

16. An AC generator for a vehicle according to claim 15 , 
wherein an axially rear endmost portion of the first sub 

fin lies in an axial position equal to or longer than axially 
rear end portions of the radial apertures of the protective 
cover . 

17. An AC generator for a vehicle according to any of claims 
11 to 16, 

wherein a plurality of the second sub fins are disposed 
so as to have a radial gap around the negative rectifying element 
which is connected to the negative fin. 

18. An AC generator for a vehicle according to any of claims 
11 to 16, 

wherein a plurality of the second sub fins are disposed 
between the fixing portions of the negative fin relative to the 
frame and the negative rectifying element. 

19. An AC generator for a vehicle according to any of claims 
11 to 18, wherein, in at least one of the first and second sub 
fins, the fin-to-fin gap is bent circumf erentially in the 
rotational direction of the rotor progressively from the outer 
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to the inner periphery portion. 

20. An AC generator for a vehicle according to claim 18 or 
claim 19, 

wherein, in at least one of the first and second sub fins, 
the fin-to-fin gap is equal in both outer and inner, periphery 
portions . 

21. An AC generator for a vehicle according to any of claims 
18 to 20, 

wherein at least one of the first and second sub fins 
extends wavily in the radial direction. 

22. An AC generator for a vehicle , comprising a rotor , a stator 
disposed in opposition to the rotor, a frame for supporting both 
the rotor and the stator, a rectifying device fixed to an outer 
end face of the frame, a protective cover fixed to the frame 
so as to cover the rectifying device, and a cooling fan fixed 
to the rotor to introduce cooling air from the exterior to the 
interior through the rectifying device and further through a 
frame intake port, characterized in that: 

the rectifying device comprises a negative fin extended 
substantially radially while confronting the outer end face of 
the frame and constituting a combined negative rectifying 
element cooling member and rectifying element connecting 
conductor, a positive fin constituting a combined positive 
rectifying element cooling member and rectifying element 
connecting conductor while confronting an inner end face of the 
protective cover, and a plurality of rectifying elements fixed 
to both the fins; 
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a lead terminal of the negative rectifying element is 
disposed so as to face the protective cover located in an axially 
rear position; 

the negative fin has a plurality of fixing portions 
between it and the frame opposed thereto and is provided in its 
portion other than the fixing portions with a gap for 
introducing cooling air radially; 

the negative fin further has a plurality of sub fins 
extended toward the protective cover; and 

a plurality of grooves connecting the frame intake port 
and an outer periphery portion of the frame are formed in the 
surface of the frame confronting the negative fin, the grooves 
extending at least across an end face of the negative rectifying 
element . 

23. An AC generator for a vehicle according to claim 22, 
wherein at least either fin-to-fin gaps of the sub fins 

or the grooves of the frame are bent circumf erentially in the 
rotational direction of the rotor. 

24. An AC generator for a vehicle according to claim 22 or 
claim 23, 

wherein the confronting surface portions of the frame and 
the negative fin other than the grooves are in contact with each 
other or heat-conductive grease is filled in between the two. 
25 . An AC generator for a vehicle comprising a rotor , a stator 
disposed in opposition to the rotor, a frame for supporting both 
the rotor and the stator, a rectifying device fixed to an inner 
end face of the frame, a partition plate fixed to the frame to 
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partition the rectifying device axially from the rotor, and a 
cooling fan fixed to the rotor to introduce cooling air from 
the exterior through the rectifying device and further through 
an air flow port formed in the partition plate, characterized 
in that : 

the rectifying device comprises a large-diameter fin 
extended substantially radially while confronting the 
partition plate and constituting a combined rectifying element 
cooling member and rectifying element connecting conductor, a 
small-diameter fin constituting a combined rectifying element 
cooling member and rectifying element connecting conductor 
while confronting the inner end face of the frame, and a 
plurality of rectifying elements fixed to both the fins; 

the frame has a plurality of axial apertures and radial 
apertures; and 

the large-diameter fin located at a position 
corresponding to the radial apertures has at least one of a first 
sub fin extending axially toward the inner end face of the frame 
and a second sub fin extending axially toward the partition 
plate . 

26. An AC generator for a vehicle according to claim 25, 
wherein a plurality of gaps is formed substantially 

radially between the sub fins. 

27. An AC generator for a vehicle according to claim 25 or 
claim 26, 

wherein the large-diameter fin has the first sub fin, and 
an axially rear endmost portion of the first sub fin is 



9 



positioned radially outside with respect to an outer end face 
of the small-diameter fin located in the same centrifugal 
direction. 

28. An AC generator for a vehicle according to any of claims 
25 to 27, 

wherein a radial air flow path connecting the radial 
apertures of the frame and the air passing port of the partition 
plate is formed between the partition plate and the 
large-diameter fin . 

29 . An AC generator for a vehicle comprising a rotor, a stator 
disposed in opposition to the rotor, a frame for supporting both 
the rotor and the stator, a rectifying device fixed to an outer 
end face of the frame, a protective cover fixed to the frame 
so as to cover the rectifying device, and a cooling fan fixed 
to the rotor to introduce cooling air from the exterior to the 
interior through the rectifying device and further through a 
frame intake port, characterized in that: 

the rectifying device comprises a negative fin extended 
substantially radially while confronting the outer end face of 
the frame and constituting a combined negative rectifying 
element cooling member and rectifying element connecting 
conductor, a positive fin constituting a combined positive 
rectifying element cooling member and rectifying element 
connecting conductor while confronting an inner end face of the 
protective cover, and a plurality of rectifying elements fixed 
to both the fins; 

a lead terminal of the negative rectifying element is 
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disposed so as to face the protective cover located in an axially 
rear position; 

a gap for radially introducing the outside air is formed 
between the negative fin and the frame opposed thereto; 

the protective cover has a plurality of axial apertures 
and radial apertures; and 

the negative fin located at a position corresponding to 
the radial apertures has at least one of a first sub fin extended 
toward the protective cover located at an axially rear position 
and a second sub fin extended toward the frame located at an 
axially front position opposite to the first sub fin. 
[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] 

The present invention relates to an AC generator for being 
mounted on a vehicle, for example, on a passenger car or a truck. 
[0002] 

[Prior Art and Problems to be Solved by the Invention] 

The engine room has recently been becoming more and more 
narrow in reply to such needs as attaining a slant nose for the 
reduction of vehicle running resistance and ensuring a 
sufficient interior space. Consequently, the space for 
mounting an AC generator for a vehicle is also becoming narrower 
and the internal temperature of the engine room also tends to 
become higher. Besides, for the improvement of fuel economy, 
the engine speed lowers for example during idling and so does 
the number of revolutions of the vehicular AC generator. This 
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notwithstanding, there exists a demand for improvement of the 
power generating capacity due to an increase of an electric load 
in safety control devices. To meet this demand, the generation 
of heat from various parts which constitute the generator 
increases. Particularly, a rise in temperature of a rectifying 
element (diode) in a rectifying device for converting AC voltage 
generated by a stator into DC voltage comes into question. 
That is, it is necessary that the cooling fin used be cooled 
in a more satisfactory manner within a limited space. 
[0003] 

Moreover, with the tendency to a slant nose, the 
possibility of water or foreign matter splashed from tires may 
come flying to the vehicular AC generator has become stronger. 
Particularly, in a cold district, salty water as an electrolyte 
formed by thawed salt comes flying to the vehicular AC generator, 
thus giving rise to the problem that electric parts are corroded. 
The same problem also arises in car shampooing in the engine 
room because the car shampoo is an electrolyte. 
[0004] 

On the other hand, in Patent Literature 1 there is 
disclosed a construction wherein, in an axial two-stage cooling 
fin of a rectifying device, in order to improve the cooling 
performance of a negative fin located at a position distant from 
an ordinary cooling air intake port of a protective cover, a 
radial aperture is formed between a frame and the negative fin, 
allowing cooling air to be admitted from the exterior directly 
through the radial aperture, thereby improving the cooling 
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performance of the negative fin. 
[0005] 

Further, in Patent Literature 2 is disclosed a 
construction wherein a radially spreading fin and a through hole 
are formed axially of a rectifying device to improve the cooling 
performance . 

[0006] 

[Patent Literature 1] 
JP-11-164538A 

[Patent Literature 2] 
JP-2001-169510A 

However, with the recent improvement in efficiency of 
devices mounted on vehicles , new heaters taking shortage of heat 
sources into account and exhaust gas purifying devices have been 
developed, resulting in that a still higher output is being 
required. With only the cooling structure disclosed in Patent 
Literature 1, it has become insufficient. 

[0007] 

A conceivable measure is to increase the size of the 
cooling fin, thereby increasing the heat dissipating area, or 
increase the size of the fan, thereby increasing the amount of 
cooling air. However, these measures are contrary to the 
reduction in size of the generator. Besides, Patent Literature 
1 gives no consideration about the improvement of resistance 
to environmental conditions such as resistance to the situation 
that an electrolyte comes flying. 

[0008] 
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In Patent Literature 2, there are provided a two-stage 
cooling fin and an axial fin and also at a radially overlapping 
position of both fins there is provided an axial fin, thus 
resulting in an increase in axial size of the rectifying device, 
which is contrary to the reduction in size of the generator. 
Besides, no description is found therein about a protective 
cover for the rectifying device, nor is given any consideration 
about the improvement of resistance to environmental conditions 
such as resistance to the situation that an electrolyte comes 
flying. 

[0009] 

In view of the above-mentioned problems it is an object 
of the present invention to provide an AC generator for a vehicle 
including a rectifying device able to attain both improvement 
of cooling, performance capable of being exhibited to a 
satisfactory extent under a reduced size and a high output and 
improvement of resistance to environmental conditions. 

[0010] 

[Means for Solving the Problems] 

For achieving the above-mentioned object, according to 
claim 1, there is provided an AC generator for a vehicle 
comprising a rotor, a stator disposed in opposition to the rotor, 
a frame for supporting both the rotor and the stator, a 
rectifying device fixed to an outer end face of the frame, a 
protective cover fixed to the frame so as to cover the rectifying 
device, and a cooling fin fixed to the rotor to introduce cooling 
air from the exterior to the interior through the rectifying 
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device and further through a frame intake port, characterized 
in that the rectifying device comprises a negative fin extended 
substantially radially while confronting the outer end face of 
the frame and constituting a combined negative rectifying 
element cooling member and rectifying element connecting 
conductor, a positive fin constituting a combined positive 
rectifying element cooling member and rectifying element 
connecting conductor while confronting an inner end face of the 
protective cover, and a plurality of rectifying elements fixed 
to both the fins, a lead terminal of the negative rectifying 
element is disposed so as to face the protective cover located 
at an axially rear position, a gap for radially introducing the 
outside air being formed between the negative fin and the frame 
opposed thereto, the protective cover has a plurality of axial 
apertures and radial apertures, and the negative fin located 
at a position corresponding to the radial apertures has sub fins 
extending in the same axial direction as the lead terminal. 
According to this construction, since radial air flow paths from 
the exterior are formed on both axial faces of the negative fin, 
and sub fins are arranged along the radial air flow paths, it 
is possible to improve the cooling performance . Besides, since 
apertures are formed in the radial direction of the protective 
cover, even if an electrolyte comes flying, it becomes easier 
for the electrolyte to flow out through the apertures without 
staying in the interior by virtue of gravity and thus it is 
possible to improve the resistance to environmental conditions . 
[0011] 
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According to claim 2 there is provided, in combination 
with claim 1, an AC generator for a vehicle wherein the sub fins 
are arranged so as to form a plurality of radial air flow paths 
relative to a rotational center of the rotor. According to this 
construction, it is not only possible to reduce the air flow 
resistance of cooling air introduced radially by the fan of the 
rotor and thereby increase the amount of cooling air flowing 
between the sub fins, but also possible to increase the 
air-striking surface area of the sub fins and thereby improve 
the cooling performance for the rectifying device. 
[0012] 

According to claim 3 there is provided, in combination 
with claim 1 or claim 2, an AC generator for a vehicle wherein 
axial endmost portions of the sub fins lie in axial positions 
equal to or longer than axial rear ends of the radial apertures 
of the protective cover. According to this construction, it 
is possible to prevent the entry of foreign matter from the 
exterior in the radial direction and ensure cooling air flow 
paths . 

[0013] 

According to claim 4 there is provided, in combination 
with any of claims 1 to 3 , an AC generator for a vehicle wherein 
an outer end face of the negative fin has a diameter larger than 
that of an outer end face of the positive fin, a radial section 
of each of the sub fins is in a generally polygonal shape one 
side of which is a base portion, and axial endmost portions of 
the sub fins are disposed more on the large diameter side than 
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an outer end face of the positive fin. According to this 
construction it is possible to ensure an appropriate distance 
from the positive fin and improve the resistance to 
environmental conditions while preventing the entry of foreign 
matter from the exterior in the radial direction and improving 
the strength of the sub fins. Further, since the sub fins are 
provided on only the negative fin and there are no axial endmost 
portions of the sub fins at the radially overlapping position 
of both negative and positive fins, it is possible to ensure 
the reduction in size of the generator without increasing the 
axial size of the rectifying device. 
[0014] 

According to claim 5 there is provided, in combination 
with any of claims 1 to 4 , an AC generator for a vehicle wherein 
a plurality of grooves connecting the frame intake port and an 
outer periphery portion of the frame are formed radially in the 
surface of the frame confronting the negative fin, the grooves 
extending at least across an end face of the negative rectifying 
element . 

According to this construction, cooling air can be allowed to 
flow concentratively near the negative rectifying element as 
a heat generating source, whereby the cooling performance for 
the rectifying device can be attained. 
[0015] 

According to claim 6 there is provided, in combination 
with claim 5, an AC generator for a vehicle wherein the 
confronting surface portions of the frame and the negative fin 
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other than the grooves are in contact with each other or 
heat-conductive grease is filled in between the two. According 
to this construction, since the heat conduction from the 
negative fin to the frame can be promoted, the cooling 
performance for the rectifying device can be further improved. 
[0016] 

According to claim 7 there is provided an AC generator 
for a vehicle, comprising a rotor, a stator disposed in 
opposition to the rotor, a frame for supporting both the rotor 
and the stator, a rectifying device fixed to an inner end face 
of the frame, a partition plate fixed to the frame to partition 
the rectifying device axially from the rotor, and a cooling fan 
fixed to the rotor to introduce cooling air from the exterior 
through the rectifying device and further through an air flow 
port formed in the partition plate, characterized in that the 
rectifying device comprises a large-diameter fin extended 
substantially radially while confronting the partition plate 
and constituting a combined rectifying element cooling member 
and a rectifying element connecting conductor, a small-diameter 
fin constituting a combined rectifying element cooling member 
and rectifying element connecting conductor while confronting 
the inner end face of the frame, and a plurality of rectifying 
elements fixed to both the fins, the frame has a plurality of 
axial apertures and radial apertures, and the large-diameter 
fin located at a position corresponding to the radial apertures 
has sub fins extending axially toward the inner end face of the 

frame. According to this construction the cooling performance 
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can be improved because the cooling air introduced radially from 
the exterior of a rear frame flows along the sub fins. Besides, 
since apertures are formed radially of the rear frame, even if 
an electrolyte comes flying, the electrolyte can flow out easily 
through the said apertures without staying in the interior by 
virtue of gravity, whereby the resistance to environmental 
conditions can be improved. 
[0017] 

According to claim 8 there is provided, in combination 
with claim 7, an AC generator for a vehicle wherein the sub fins 
are arranged so as to form a plurality of radial air paths 
relative to a rotational center of the rotor. According to this 
construction, it is not only possible to decrease the air flow 
resistance of cooling air introduced radially by the fan of the 
rotor and thereby increase the amount of cooling air passing 
between the sub fins, but also possible to increase the 
air-striking surface area of the sub fins. Consequently, it 
is possible to improve the cooling performance for the 
rectifying device . 
[0018] 

According to claim 9 there is provided, in combination 
with claim 7 or claim 8, an AC generator for a vehicle wherein 
axial endmost portions of the sub fins are positioned on a 
larger-diameter side with respect to an outer end face of the 
small-diameter fin. According to this construction, the sub 
fins are provided on only the large-diameter fins and axial 
endmost portions of the sub fins do not lie in the radially 
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overlapping position of both large- and small-diameter fins, 
so that the reduction in size of the generator can be ensured 
without increasing the axial size of the rectifying device. 
[0019] 

According to claim 10 there is provided, in combination 
with any of claims 7 to 9, an AC generator for a vehicle wherein 
a radial air flow path connecting the radial apertures of the 
frame and the air flow port of the partition plate is formed 
between the partition plate and the large-diameter fin. 
According to this construction, the cooling performance can be 
improved because radial air flow paths from the exterior are 
formed on both axial faces of the large-diameter fins. 
[0020] 

According to claim 11 there is provided an AC generator 
for a vehicle, comprising a rotor, a stator disposed in 
opposition to the rotor, a frame for supporting both the rotor 
and the stator, a rectifying device fixed to an outer end face 
of the frame, a protective cover fixed to the frame so as to 
cover the rectifying device, and a cooling fan fixed to the rotor 
to introduce cooling air from the exterior to the interior 
through the rectifying device and further through a frame intake 
port, characterized in that the rectifying device comprises a 
negative fin extended substantially radially while confronting 
the outer end face of the frame and constituting a combined 
negative rectifying element cooling member and rectifying 
element connecting conductor, a positive fin constituting a 
combined positive rectifying element cooling member and 
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rectifying element connecting conductor while confronting an 
inner end face of the protective cover, and a plurality of 
rectifying elements fi'xed to both the fins, a lead terminal of 
the negative rectifying element is disposed so as to face the 
protective cover located in an axially rear position, the 
negative fin has a plurality of fixing portions between it and 
the frame opposed thereto and is provided at its portion other 
than the fixing portions with a gap for introducing cooling air 
radially, and the negative fin further has a first sub fin 
extended toward the protective cover and a second sub fin 
extended toward the frame oppositely to the first sub fin. 
According to this construction, the first sub fin is cooled by 
the air flowing axially and the second sub fin is cooled by the 
air flowing radially, whereby the cooling performance for the 
rectifying device can be improved. 
[0021] 

According to claim 12 there is provided, in combination 
with claim 11, an AC generator for a vehicle wherein an axially 
rear endmost portion of the first sub fin is positioned radially 
outside with respect to an outer end face of the positive fin 
located in the same centrifugal position. According to this 
construction, since an axial endmost portion of the first sub 
fin does not lie in the radially overlapping position of both 
negative and positive fins, the cooling performance for the 
rectifying device can be improved while ensuring the reduction 
in size of the generator without increasing the axial size of 
the rectifying device. Further, it is possible to prevent 
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shorting between the fins and thereby improve the resistance 
to environmental conditions . 
[0022] 

According to claim 13 there is provided, in combination 
with claim 11 or claim 12, an AC generator for a vehicle wherein 
a plurality of the first sub fins are disposed radially outside 
the negative rectifying element which is connected to the 
negative fin, and a plurality of gaps are formed between the 
first sub fins. According to this construction it is possible 
to decrease the air flow resistance of cooling air which is 
introduced from the exterior by the fan of the rotor and thereby 
increase the amount of cooling air flowing between the first 
sub fins, whereby the cooling performance can be improved. 

[0023] 

According to claim 14 there is provided, in combination 
with any of claims 11 to 13 , an AC generator for a vehicle wherein 
an axially rear endmost portion of the first sub fin lies on 
the protective cover side located in an axially rear position 
with respect to an axially rear end portion of an outer end face 
of the positive fin. According to this construction, the 
cooling performance for the rectifying device can be improved 
because it is possible to increase the surface area of the first 
sub fin. 

[0024] 

According to claim 15 there is provided, in combination 
with any of claims 11 to 14 , an AC generator for a vehicle wherein 
the protective cover has a plurality of axial apertures and 
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radial apertures , and the first sub fin is disposed at a position 
corresponding to the radial apertures. According to this 
construction, it is not only possible to decrease the air flow 
resistance of cooling air introduced radially of the protective 
cover and thereby increase the amount of cooling air flowing 
between the first sub fins, but also possible to introduce 
cooling air directly and radially from the exterior, so that 
the cooling performance for the rectifying device can be 
improved. Moreover, since apertures are present radially of 
the protective cover, even if an electrolyte comes flying, it 
becomes easier for the electrolyte to flow out through the 
apertures without staying in the interior by virtue of gravity, 
whereby the resistance to environmental conditions can be 
improved . 

[0025] 

According to claim 16 there is provided, in combination 
with claim 15, an AC generator for a vehicle wherein an axially 
rear endmost portion of the first sub fin lines in an axial 
position equal to or longer than axially rear end portions of 
the radial apertures of the protective cover. According to this 
construction it is possible to prevent foreign matter from 
radial entry from the exterior and hence possible to ensure a 
cooling air flow path. 
[0026] 

According to claim 17 there is provided, in combination 
with any of claims 11 to 16 , an AC generator for a vehicle wherein 
a plurality of the second-fins are disposed so as to have a radial 
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gap around the negative rectifying element which is connected 
to the negative fin. According to this construction it is 
possible to decrease the air flow resistance of cooling air 
which is introduced radially from the outside into the gap 
between the negative fin and the frame and thereby increase the 
amount of cooling air flowing between the second sub fins, so 
that the cooling performance for the rectifying device is 
improved. Besides, the cooling can be done more efficiently 
by arranging the second sub fins around the rectifying element. 
[0027] 

According to claim 18 there is provided, in combination 
with any of claims 11 to 16 , an AC generator for a vehicle wherein 
a plurality of the second sub fins are disposed between the 
fixing portions of the negative fin relative to the frame and 
the negative rectifying element. According to this 

construction, the transfer of the heat of the stator coils, 
which are the highest in temperature in the generator, to the 
negative rectifying element from the fixing portions of the 
negative fin through the frame, is obstructed by the second-sub 
fins located halfway, whereby the cooling performance for the 
rectifying device can be improved. 

[0028] 

According to claim 19 there is provided, in combination 
with any of claims 11 to 18 , an AC generator for a vehicle wherein , 
in at least one of the first and second sub fins, the fin-to-fin 
gap is bent circumf erentially in the rotational direction of 
the rotor progressively from the outer to the inner periphery 
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portion . 

According to this construction, since an air flow path is formed 
along the flow of cooling air which is admitted in a rolled-in 
fashion from the exterior by the fan of the rotor, it is possible 
to decrease the air flow resistance and thereby increase the 
amount of cooling air flowing between the sub fins, whereby the 
cooling performance for the rectifying device can be improved. 
[0029] 

According to claim 20 there is provided, in combination 
with claim 18 or claim 19 , an AC generator for a vehicle wherein , 
in at least one of the first and second sub fins, the fin-to-fin 
gap is equal in both outer and inner periphery portions. 
According to this construction, since there is no change in air 
flow resistance of the air flow path between the sub fins, the 
cooling performance for the rectifying device can be improved 
without changing the amount and speed of flowing air. 

[0030] 

According to claim 21 there is provided, in combination 
with any of claims 18 to 20 , an AC generator for a vehicle wherein 
at least one of the first and second sub fins extends wavily 
in the radial direction. According to this construction, it 
is possible to widen the heat dissipating surface area of the 
sub fins and hence possible to improve the cooling performance 
for the rectifying device.. 

[0031] 

According to claim 22 there is provided an AC generator 
for a vehicle, comprising a rotor, a stator disposed in 
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opposition to the rotor, a frame for supporting both the rotor 
and the stator, a rectifying device fixed to an outer end face 
of the frame, a protective cover fixed to the frame so as to 
cover the rectifying device, and a cooling fan fixed to the rotor 
to introduce cooling air from the exterior to the interior 
through the rectifying device and further through a frame intake 
port, characterized in that the rectifying device comprises a 
negative fin extended substantially radially while confronting 
the outer end face of the frame and constituting a combined 
negative rectifying element cooling member and rectifying 
element connecting conductor, a positive fin constituting a 
combined positive rectifying element cooling member and 
rectifying element connecting conductor while confronting an 
inner end face of the protective cover, and a plurality of 
rectifying elements fixed to both the fins, a lead terminal of 
the negative rectifying element is disposed so as to face the 
protective cover located in an axially rear position, the 
negative fin has a plurality of fixing portions between it and 
the frame opposed thereto and is provided in its portion other 
than the fixing portions with a gap for introducing cooling air 
radially, the negative fin further has a plurality of sub fins 
extended toward the protective cover, and a plurality of grooves 
connecting the frame intake port and an outer periphery portion 
of the frame are formed in the surface of the frame confronting 
the negative fin, the grooves extending at least across an end 
face of the negative rectifying element. According to this 
construction, the heat dissipating area of the negative fin can 
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be increased by the sub fins and the cooling air passing through 
the grooves of the frame can be allowed to flow concentratively 
near the negative rectifying element as a source of heat 
generation, whereby the cooling performance for the rectifying 
device can be improved. 
[0032] 

According to claim 23 there is provided, in combination 
with claim 22, an AC generator for a vehicle wherein at least 
either fin-to-fin gaps of the sub fins or the grooves of the 
frame are bent circumf erentially in the rotational direction 
of the rotor. According to this construction, since there is 
formed an air flow path along the flow of cooling air which is 
admitted in a rolled-in fashion from the exterior by the fan 
of the rotor, it is possible to decrease the air flow resistance 
and thereby increase the amount of cooling air flowing between 
the sub fins, so that the cooling performance for the rectifying 
device can be improved. 
[0033] 

According to claim 24 there is provided, in combination 
with claim 22 or claim 23, an AC generator for a vehicle wherein 
the confronting surface portions of the frame and the negative 
fin other than the grooves are in contact with each other or 
heat-conductive grease is filled in between the two. According 
to this construction, the heat conduction from the negative fin 
to the frame can be promoted and therefore it is possible to 
further improve the cooling performance for the rectifying 
device. 
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[0034] 

According to claim 25 there is provided an AC generator 
for a vehicle, comprising a rotor, a stator disposed in 
opposition to the rotor, a frame, for supporting both the rotor 
and the stator, a rectifying device fixed to an inner end face 
of the frame, a partition plate fixed to the frame to partition 
the rectifying device axially from the rotor, and a cooling fan 
fixed to the rotor to introduce cooling air from the exterior 
through the rectifying device and further through an air flow 
port formed in the partition plate, characterized in that the 
rectifying device comprises a large-diameter fin extended 
substantially radially while confronting the partition plate 
and constituting a combined rectifying element cooling member 
and rectifying element connecting conductor, a small-diameter 
fin constituting a combined rectifying element cooling member 
and rectifying element connecting conductor while confronting 
the inner end face of the frame, and a plurality of rectifying 
elements fixed to both the fins, the frame has a plurality of 
axial apertures and radial apertures, and the large-diameter 
fin located at a position corresponding to the radial apertures 
has at least one of a first sub fin extending axially toward 
the inner end face of the frame and a second sub fin extending 
axially toward the partition plate. According to this 
construction, the cooling performance can be improved because 
the cooling air introduced radially from the exterior of a rear 
frame flows along the sub fins. Besides, since apertures . are 
formed radially of the rear frame, even if an electrolyte comes 
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flying, it becomes easier for the electrolyte to flow out 
through the apertures without staying in the interior by virtue 
of gravity, whereby it is possible to improve the resistance 
to environmental conditions . 
[0035] 

According to claim 26 there is provided, in combination 
with claim 25, an AC generator for a vehicle wherein a plurality 
of gaps are formed substantially radially between the sub fins. 
According to this construction, since an air flow path is formed 
along the flow of cooling air which is admitted in a rolled-in 
fashion from the exterior by the fan of the rotor, it is possible 
to decrease the air flow resistance and thereby increase the 
amount of cooling air flowing between the sub fins, so that the 
cooling performance for the rectifying device can be improved. 

[0036] 

According to claim 2 7 there is provided, in combination 
with claim 25 or claim 26, an AC generator for a vehicle wherein 
the large-diameter fin has the first sub fin, and an axially 
rear endmost portion of the first sub fin is positioned radially 
outside with respect to an outer end face of the small-diameter 
fin located in the same centrifugal direction. According to 
this construction, since there is no axial endmost portion of 
the first sub fin at the radially overlapping position of the 
large- and small-diameter fins, the cooling performance for the 
rectifying device can be improved while ensuring the reduction 
in size of the generator and without increasing the axial size 
of the rectifying device. 
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[0037] 

According to claim 28 there is provided, in combination 
with any of claims 25 to 27 , an AC generator for a vehicle wherein 
a radial air flow path connecting the radial apertures of the 
frame and the air passing port of the partition plate is formed 
between the partition plate and the large-diameter fin. 
According to this construction, the cooling performance for the 
rectifying device can be further improved because radial air 
flow paths from the exterior are formed on both axial faces of 
the large-diameter fin. 
[0038] 

According to claim 29 there is provided an AC generator 
for a vehicle, comprising a rotor, a stator disposed in 
opposition to the rotor, a frame for supporting both the rotor 
and the stator, a rectifying device fixed to an outer end face 
of the frame, a protective cover fixed to the frame so as to 
cover the rectifying device, and a cooling fan fixed to the rotor 
to introduce cooling air from the exterior to the interior 
through the rectifying device and further through a frame intake 
port, characterized in that the rectifying device comprises a 
negative fin extended substantially radially while confronting 
the outer end face of the frame and constituting a combined 
negative rectifying element cooling member and rectifying 
element connecting conductor, a positive fin constituting a 
combined positive rectifying element cooling member and 
rectifying element connecting conductor while confronting an 
inner end face of the protective cover, and a plurality of 
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rectifying elements fixed to both the fins, a lead terminal of 
the negative rectifying element is disposed so as to face the 
protective cover located in an axially rear position, a gap for 
radially introducing the outside air is formed between the 
negative fin and the frame opposed thereto , the protective cover 
has a plurality of axial apertures and radial apertures, and 
the negative fin located at a position corresponding to the 
radial apertures has at least one of a first sub fin extended 
toward the protective cover located at an axially rear position 
and a second sub fin extended toward the frame located at an 
axially front position opposite to the first sub fin . According 
to this construction, since radial air flow paths from the 
exterior are formed on both axial faces of the negative fin and 
that the sub fins are arranged in the radial air flow paths, 
it is possible to improve the cooling performance. Moreover, 
since apertures are present radially of the protective cover, 
even if an electrolyte comes flying, the electrolyte can easily 
flows out through the apertures without staying in the interior 
by virtue of gravity, whereby it is possible to improve the 
resistance to environmental conditions. 
[0039] 

[Mode for Carrying Out the Invention] 

Preferred embodiments of the present invention will be 
described below. 
[0040] 
[First Embodiment] 

An AC generator for a vehicle according to a first 
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embodiment of the present invention is shown in Figs. 1 to 6. 
The AC generator comprises a rotor 2 which is rotated by an engine 
through a belt (not shown) and a pulley 1, a stator 4 serving 
as an armature, a front frame 3a and a rear frame 3b which support 
the rotor 2 and the stator 4 through a pair of bearings 3c and 
3d, a rectifying device 5 connected to the stator 4 to convert 
AC power to DC power, a brush holder 7 for holding a brush to 
supply a field current to a field coil 2a of the rotor 2, a 
regulator 9 for controlling an output voltage, a connector case 

6 having terminals for input and output of electric signals 
between it and the vehicle, and a protective cover 9 made of 
resin which is applied to an end face of the rear frame 3b so 
as to cover the rectifying device 5 , regulator 9 and brush holder 

7 . 

[0041] 

The rectifying device 5 comprises a positive fin 501 and 
a negative fin 503 which are mutually superimposed axially in 
two stages, as well as a positive diode 502, a negative diode 
504 and a terminal block 513. As shown in Figs. 1 and 3, the 
terminal block 513 is constituted by a resinous insulating 
member for electrical insulation between both cooling fins 501 
and 503 and incorporates a conductive member for conducting AC 
voltage developed in the stator 2 to the diodes 502 and 504. 
The diodes 502 and 504 are arranged so that their lead terminals 
face respectively toward the fins of different polarities, and 
are fixed by being driven to the positive fin 501 and the negative 
fin 503. The lead terminals are electrically connected to the 
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conductive member in the terminal block 513 , forming a full-wave 
rectifier circuit. In this embodiment, as shown in Fig. 2, six 
diodes are arranged for each fin so as to form two sets of 
three-phase full-wave rectifier circuit. A DC output is drawn 
from a bolt 506 attached to the positive fin 501 . The rectifying 
device 5 is disposed between the frame 3b and the protective 
cover 8 and is fixedly clamped together with the protective 
cover 8 to a support member 31 of a rear bearing box 30. The 
negative fin 503 is larger in outside diameter than the positive 
fin 501 and the negative diode 504 is disposed on a 
larger-diameter side than the positive diode 502. As the 
material of the positive fin 501 and negative fin 503 there is 
used aluminum or copper. 
[0042] 

Axial apertures 801 are formed in the protective cover 
8 at positions near the positive diode 502. At inner and outer 
periphery ends of the positive fin 501 are formed ribs 510 and 
511 respectively which are bent toward the protective cover 8. 
Consequently, cooling air introduced into the apertures 801 
from the exterior flow concentratively around the positive 
diode 502 as a source of heat generation and the heat dissipating 
area of the positive fin 501 increases, whereby it is possible 
to ensure a cooling performance for the positive diode 502. 
[0043] 

On the other hand, near the outer periphery of the negative 
fin 503 there are provided several portions in each of which 
are provided plural sub fins 505 in proximity to one another, 
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the sub fins 505 extending in a radial fashion in the axial 
direction on the side opposite to the frame. A radial air flow 
path 506 is formed radially between adjacent sub fins 505. 
Radial apertures 804 are formed in the protective cover 8 in 
radially outer positions corresponding to the plural sub fins 
505. Axial endmost portions of the sub fins 505 are located 
at axial positions equal to or longer than the axial ends of 
the radial apertures 804 of the protective cover 8 and are 
located more on the large diameter side than the outer periphery 
end of the positive fin 501. 
[0044] 

As shown in Fig. 3, the negative fin 503, around its 
clamped and fixed portion, is in contact with a rear frame 8b. 
In the other portion, at least between the driven portion of 
the negative diode 504 and the rear frame 8b, there are formed 
air flow grooves 810 leading to an intake port 803 of the rear 
frame 8b from radial apertures 802 formed between the protective 
cover 8 and the rear frame 8b. 

The sub fins 505 are formed integrally with the negative fin 
503 by die casting or by machining such as driving, welding or 
post-cutting . 
[0045] 

When the cooling air introduced from the radial apertures 
804 by a fan 21 of the rotor 2 passes through the air flow paths 
506 between the sub fins 505 and is conducted to the intake port 
803, there occurs an air flow resistance. According to the 
above construction, this air flow resistance is reduced, so that 
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the heat dissipating area of the negative fin 503 can be 
increased by an amount corresponding to the surface area of the 
sub fins 505 while ensuring a required amount of cooling air. 
It is also possible to let cooling air flow from the radial gaps 
, 802 into the air flow paths 810 formed between the protective 
cover and the rear frame 8b. Thus, the negative diode 504 and 
the negative fin 503 can be cooled on both axial faces thereof 
by the thus-flowing cooling air, so that it is possible to 
improve the cooling performance. Besides, since the apertures 
804 are formed radially of the protective cover 8, even if an 
electrolyte comes flying, it becomes easier for the electrolyte 
to flow out from the apertures 804 without staying in the 
interior by virtue of gravity, whereby it is possible to improve 
the resistance to environmental conditions. Moreover, with 
the sub fins 505, the entry of foreign matter from the radial 
apertures 804 can be prevented and it is possible to ensure a 
cooling air flow path. Further, since the axial endmost 
portions of the sub fins 505 are positioned more on the large 
diameter side than the outer end face of the positive fin 501, 
a conventional spacing can be maintained as the spacing between 
the fins disposed in two stages, that is, it is not necessary 
to make the axial size of the rectifying device 5 larger than 
the conventional like size and thus the reduction in size of 
the generator is not obstructed. 
[0046] 
[Second Embodiment ] 

As shown in Fig. 7 , the surface of the rear frame 3b opposed 
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to the negative fin 503 may be constituted by a plurality of 
radial air flow grooves 810 leading to the intake port 803 from 
the outer periphery portion of the rear frame 3b and convex 
surfaces 811 each formed between adjacent grooves 810. In this 
case, an air flow groove 810 is sure to be disposed on the back 
side of the driven portion of the negative diode 504 . The convex 
surfaces 811 and the negative fin 503 may be kept in metallic 
contact with each other by screwing for example and a heat 
transfer promoting material such as heat-conductive grease may 
be interposed therebetween. As to the depth of the plural 
radial air flow grooves 810, a groove (810a) extending behind 
the driven portion of the negative diode 504 may be set shallower 
than the other grooves. By so doing, the transfer of heat from 
the negative fin 503 to the rear frame 8b can be promoted while 
allowing cooling air to flow positively near the 
opposite-to-lead terminal end face of the negative diode 504. 
Further, the portion itself of the rear frame 8b opposed to the 
negative fin 503 can be made a heat dissipating fin by the plural 
radial air flow grooves 810. Consequently, the cooling 
performance can be further improved. 
[0047] 
[Third Embodiment] 

As shown in Fig. 8, without using the protective cover 
8, the bearing 3d may be disposed at an end portion of the rotor 
and the rectifying device 5 may be disposed between the rear 
frame 3b and the partition plate 10. In the rear frame 3b are 
formed an axial intake window 801a and radial intake windows 
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802a, 802b. With rotation of the cooling fan 21, cooling air 
which has been introduced from these intake windows cools the 
rectifying device 5 and is then conducted to an intake port 101 
formed in a partition plate 10. At this time, as in the first 
embodiment, the cooling air from the radial intake window 802b 
flows via the plural sub fins 505, while the cooling air from 
the radial intake window 802a flows via a passage sandwiched 
in between a large-diameter fin 503a and the partition plate 
10, so that the cooling performance for the large-diameter fin 
503a can be improved. Although in Fig. 8 the positive diode 
502 is disposed on the large-diameter fin 503a and the negative 
diode 504 is disposed on a small-diameter fin 501a, the 
fin-diode combination may be reversed. Further, the radial 
intake windows 802a and 802b positioned close to each other may 
be combined into a radial intake window. 

[0048] 
[ Fourth Embodiment ] 

Next, a fourth embodiment of the present invention will 
be described below with reference to Figs. 9 to 12 . 

[0049] 

Between the driven portion of the negative diode 504 and 
the rear frame 8b are formed air flow grooves 810 leading from 
the radial aperture 802 formed between the protective cover 8 
and the rear frame 8b, to the intake port 803 of the rear frame 
8b. In this position of the air flow grooves 810 there are 
provided second sub fins 507 of the negative fin 503, as shown 
in Figs. 11 and 12. Air flow paths 508 are formed between 
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adjacent second sub fins 507. The air flow paths 508 are 
parallel in width and lie at least between the negative diode 
504 and a fixing hole 521. 
[0050] 

The first sub fins 505 and the second sub fins 507 are 
formed integrally with the negative fin 503 by die casting or 
by machining such as driving, welding or post-cutting. 

[0051] 

In this way the heat dissipating area of the negative fin 
503 can be increased by an amount corresponding to the surface 
area of the first sub fins 505 and the second sub fins. Cooling 
air can be allowed to flow also from the radial gaps 802 to the 
air flow paths 810 formed between the driven portion of the 
negative diode 504 and the rear frame 3b. In this case, since 
the cooling air flows via the air flow paths 508 formed between 
the second sub fins 507 , the heat dissipating performance of 
the second sub fins is further improved. Besides, since the 
air flow paths between the sub fins are parallel in width, a 
required amount of cooling air can be ensured without increasing 
the air flow resistance halfway of the air flow paths. 
Therefore, both axial faces of the negative diode 504 and the 
negative fin 503 are exposed to cooling air and can be cooled 
thereby. Moreover, since the second sub fins 507 are formed 
between the negative diode 504 and the fixing hole 521 , the heat 
which has been propagated via the frame 3b from the coils of 
the stator 4 which is the highest in temperature is prevented 
by the second sub fins 507 from being transmitted to the negative 
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diode 504, so that the temperature of the negative diode 504 
can be reduced. In this way the cooling performance for the 
rectifying device 5 can be improved. Further, since the axial 
endmost portions of the first sub fins 505 are disposed more 
on the large diameter side than the outer end face of the positive 
fin 501, the spacing between the two-stage fins can be 
maintained equal to the conventional like spacing, that is, the 
axial size of the positive fin 501 and that of the negative fin 
503 in the rectifying device 5 need not be made larger than in 
the prior art even if there is adopted a high output construction, 
nor is obstructed the reduction in size of the generator. 
[0052] 

Although in the first embodiment the first and second sub 
fins 505, 507 are formed so as to have radial air flow paths, 
the air flow paths between the sub fins may be bent 
circumf erentially in the rotational direction (R direction) of 
the rotor from the outer to the inner periphery portion, for 
example like second sub fins 507a shown in Fig. 13 . By so doing, 
air flow paths are formed along the flow of cooling air which 
is admitted in a rolled-in fashion from the exterior by the fan 
of the rotor, so that it is possible to decrease the air flow 
resistance and thereby increase the amount of cooling air 
flowing between the sub fins. Consequently, the cooling 
performance for the rectifying device can be improved. 
[0053] 

Although in the first embodiment the first and second sub 
fins 505 , 507 are formed in a linear rib shape , they may be formed 
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in a radial wavy shape for example like second sub fins 507b 
shown in Fig. 14. Consequently, it is possible to widen the 
heat dissipating surface area of the sub fins 507b and hence 
possible to improve the cooling performance for the rectifying 
device . 

[0054] 
[Fifth Embodiment] 

As shown in Fig. 15 , without using the protective cover 
8, the bearing 3d may be disposed at an end portion of the rotor 
and the rectifying device may be disposed between the rear frame 
3b and the partition plate 10. 

[0055] 

In the rear frame 3b are formed an axial intake window 
801a and radial intake windows 802a, 802b and, with rotation 
of the cooling fan 21, cooling air introduced from those intake 
windows cools the rectifying device 5 and is then conducted to 
the intake port 101 of the partition plate 10. At this time, 
as in the first embodiment, cooling air from the radial intake 
window 802b flows via plural first sub fins 505c, while cooling 
air from the radial intake window 802a flows via air flow paths 
sandwiched in between the large-diameter fin 503a and the 
partition plate 10, so that the cooling performance for the 
large-diameter fin 503a can be improved. Although the positive 
diode 502 is disposed on the large-diameter fin 503a and the 
negative diode 504 is disposed on the small-diameter fin 501a, 
the fin-diode combination may be reversed. Further, the radial 
intake windows 802a and 802b positioned close to each other may 
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be combined into a radial intake window. By forming second sub 
fins 506c toward the partition plate 10 on the side opposite 
to first sub fins 505c, it is possible to further improve the 
cooling performance for the large-diameter fin 503a. 
[0056] 

Although the rectifying device described in the above 
embodiments include two sets of three-phase full-wave rectifier 
circuits, it goes without saying that the construction of the 
present invention is applicable also to a rectifying device 
including an ordinary one set of a rectifier circuit or three 
or more sets of rectifier circuits and that also in this case 
there can be obtained the same effect as above. 
[0057] 

Although in the above embodiments the diodes are driven 
into the cooling fins, there may be adopted an electrical 
connection structure using soldering for example. 
[0058] 

Although the protective cover described in the above 
embodiments is made of resin, there may be adopted a metallic 
cover, allowing the cover itself to serve as a heat dissipating 
fin to promote the transfer of heat from the rectifying device. 
[Brief Description of the Drawings] 

Fig. 1 is a partially cut-away axial sectional view of 
an AC generator for a vehicle according to a first embodiment 
of the present invention; 

Fig. 2 is a plan view as seen from a rear side of the AC 
generator for a vehicle of Fig. 1 with a protective cover 
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removed ; 

Fig . 3 is an enlarged partial sectional view of a principal 
portion of the AC generator for a vehicle of Fig. 1; 

Fig. 4 is a partial perspective view of the AC generator 
for a vehicle of Fig. 1; 

Fig. 5 is an entire perspective view of the protective 
cover in the AC generator for a vehicle of Fig. 1; 

Fig. 6 is a partial enlarged view of apertures in the 
protective cover as seen in the radial direction of the AC 
generator for a vehicle of Fig. 1; 

Fig. 7 is a partial perspective view of a rear frame in 
an AC generator for a vehicle according to a second embodiment 
of the present invention; 

Fig . 8 is an enlarged partial sectional view of a principal 
portion of the AC generator for a vehicle according to a third 
embodiment ; 

Fig. 9 is a partially cut-away axial sectional view of 
an AC generator for a vehicle according to a fourth embodiment 
of the present invention; 

Fig. 10 is a plan view as seen from a rear side of the 
AC generator for a vehicle with a protective cover removed; 

Fig. 11 is an enlarged partial sectional view of a 
principal portion of the AC generator for a vehicle of Fig. 9; 

Fig. 12 is a view as seen in the direction of arrow P in 
Fig. 11; 

Fig . 13 is a plan view showing another example of sub fins ; 
Fig. 14 is a plan view showing a further example of sub 
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fins; and 

Fig. 15 is an enlarged partial sectional view of an AC 
generator for a vehicle according to a fifth embodiment of the 
present invention . 
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[Name of Document] Abstract 

[Abstract] 

[Problem] 

It is intended to provide an AC generator for a vehicle 
having a rectifying device capable of attaining both 
improvement of a cooling performance matching the reduction of 
size and a higher output and improvement of the resistance to 
environmental conditions . 
[Solution] 

Near the outer periphery of a negative fin 503 are provided 
several portions in each of which a plurality of sub fins 505 
extending in a radial fashion axially on an opposite-to-frame 
side are formed in proximity to one another. A radial air flow 
path 506 is formed between adjacent sub fins 505. Radial 
apertures 804 are formed in a protective cover 8 on a radial 
outer side corresponding to the plural sub fins 505. 
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